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AUTHOR " YRVSTIGNEYEV,V.B. and GAVRILOVA, V.A. RS
TITLE ' On the Hature of the Primary Photoreduced Fora of
Chlorophyll end its Analoguos. ,
(o prirode_pervichnoy fotovoastanovlennoy formy khlorofille
o i yego analogov.r: Russian) = . ,
PERIODICAL Doklady Akademii Nauk SSSR 1957, Yol 114, Br 5,
_ pp 1066-1069 (v.s.8.R.) , ' :
ABSTRAC?  In laboratory work (see "A:" below) it wes shown that
T on illumination of solutions of chlorophyll and ita
analoguas which contain a reducing substance the potential
of an inert metal elaatrode shifts in negative direation
when immerged in the aolution. This is connacted with the
ocourrence in the golution of a labile, electrodae-active,
primary raduced fotn'of,piement. In the case of the pheophy~
tins, in whioh this form proved Lo be more stable than in o
others of the pigments investigated the abgorption apectrum e
of this form could sucooasfully he recorded at low {empera~ S
ture. It possesses a flat @bsorption meximun within the
range of A70-500 pme 1t wes demongtrated that the seneie
tivaticn roaotions of tha series of oxidt#ng-reduoing
reaotions through chlorophyll or its analogues pasd &
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, | 20-5-41/60
- . ' on therlla.tnré of the Primary Photoreduced Form of o
Chlorophyll and its Anelogues. '

stage of formation of the primary reduced form. It is -
jonized. The nature of this form and its relationship with
the secondary reduced red form of the same pigments has not
been fully . explained. In order %o obtain experimental
ma}érialron this problem a number of experiments with
nppliaation of spectral and elactrometrioc methods was per- .
formed. Fig.1 shows the alterations of potential of the
platinum electrode in a solution of chlorophy; eand
e fpheophytin'in}pyridine;on {llumination of the 20lution in ,
) gouum. .In both cases the potential riges again after an A8
initial deorease. Within a fow minutes 1t attains a level '
of equilibriua which is determined by the content of the % B
primary raduced form. In gwitching off the ligth the potenti» B
. a8l deorease to the initial level or farther. The explana- o
tion has to Ye sought in the further slteration of the
primary form or in its conversicn to the secondaX¥y one .
which possesses no elactrode~activity, or in the decreasge
in activity of the primary form jtaelf as a consequence of
‘ e.g« interaction with the solvent or reducing agent. Both
f . factors may exert influence here. The conclusion on the
. . change of the primery form, as ahown in fig.2, is correot.
‘ " The position of the minimum of the curve depends on

-] R }

i

e
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On the Nature of the Primary Photoreduced Form of
Chlorophyll and its Analogues.

chlorcphyll concentration. As it is imposaible to cite
all test results hera,- the authors only pofnt out thaf
the electrometric neasurenenta under different conditions
agree with the above-nentioned assumptions. The abasenca
-of eleotrode-activity in the secondary reduced form ia
directly confirmed by tefs in veouun by pouring phasophy~- o
tine solution to the eleofrode. Fig.3 shows the tegst s
results on the influence of low temperatures (-100") on .
--the-formatiox speed of the primary photoreduced form of phae-~
ophytine;jTthgpeed-offﬁ~Q?reduationwprosreas,ataye“the‘,';f”__h
" game at =100,_-60 and 2¢ 0, Further the speed of the in--
yerse reaction was examined at.the same temparatures and ia
darkness. In the oase of phasophytine at ~20 C the inverse -
" reaction proceeds so alowly that the course of the curve
L- - [ cannot be influsnced during the short duration of the
i . : test, Therefore the reastion speed is fully deterpined by
o : the spead of the direot rosction. This evidently proves
that the formation of the primarily photoreduced form
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{ R e On the Nature of the Primary Photoreduced Form of
i ' Chlorophyll and its Analogues.

‘ represents a mere photochemiocal procedure - transition of
an electron from the donor (reduction subatance) to the o
;lv : pignent molecule activated by light. The -primary form is 7
B : very capable of. reaction, electrode~active, possesses & e
N ! " high reducing potential and a molecule cherge. All this
indicated that it is probably a compound of the type of
an ionized free radioal - the semiquinone. The red photo~
reduced form apparently is e further alteration produoct
of the primary form by addition of a protom. Whether this
takes place directly by additlion of the ionized semiquinone
or by dismutation is still uncertain.
(3 £ig., 11 Slavic refarences)
|

[ ‘ ASSOCIATION: "An.N. BAKH" Inatitute for biochemistry of the Academy of
R Soiences of the USSR, C
. . (Institut biokhomii im.A.N. Bakha Akadenii nauk 999R)
=l PRESENTED BY: AnN. TERENIN, member of the Academy.
‘. - SUBHITTED: - 20.12.56 )
AVATLABLE: Library of Copgress.
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5 'AUTHORS Yavatigneyev,V.B. Ga.vrilova)v,.A. o R

| -TITLE The Nature of the frimary Light Reduced Form of Chlorophyll end its  gEg
Analogues,as Investigated by the Uaa of D20. s
(Issledovaniye prirody pervichnoy fotovosstanovlennoy formy khloro-

£11la i yego analogov 8 primeneniyen D,0.-Rusaian)
PERIODICAL  Doklady Aksdemii Nauk SSSR,1957,¥ol 118, 5 3,pp 530-533 (U.S.S.R.)

i

l‘
1. ABSTRACT The data given in former reports prove that the primary 1light re-
duced form of chlorophyll and its analogues discovered by the au-
thor which are the firat light reduced atago of these pignents ara
! according to their nature 2 free radical,i.e. an ijonized semiquinose. [ :
} It is formed by electron transfer from the reducing pubstance to N

-1 the long-lived excited biradical pigment form.The question whether
B 5 the formation of the primary reduced form is really only the result
. ‘of the electron transfer to the pigment or whether a proton is also

taking part here,can,however,not be congidered as definiely solved.
By simplifying the gystem the following 2 reaction series can be
realized on the occasion of the 1ight reduction of clorophyll and
.its analogues.They contain the formation of the primary reduction
product with prope rties which were discovered in former investige-

&
{ i .
_ z 3§ bions. Chl\/' + RHy --=-= > Chl +RHy ----- >.ChlH + .RH,
' ch1Y + BH, -----) Chl"+ RE'----->ChlHp + B.

, Chl echlorophyll in the biradical state,RHp=the reducing substance,
Card 1/3 and Chl =the primary and secondary forms.For the purpose of a de-
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The Nature of the Primary Light Beduced Form of. 20@§“3Q/59'3 " .
Chlorophyll and its Analogues,as Investigated by the Use of D,0. .

finite solution of the queation as to whioch series of these reac-
tions has to be preferred in avery.case w ith reference to the form- - :
ation of the primary reduced form,the authors decided to uae the o
well-known kinetic method which is based upon the substitution of '
the unstable hydrogen (H) by deuterium(D). Illustration I ghows the
influence of the substitution of H by D in ascorbic acid on the ve-
ldoity of formation of the primary and secondary raduced pheophy- -
. '_;,,,ﬁ;n]gafijrmg,ihe_mentionedfauﬁsfIfitIéﬁidﬁgﬁ‘not‘anw—down-this»—————af,
[ >{”‘ﬂj,;f‘%reactiopiopfthé“bbntrari;itislightly;”¢céI§§;tep:tbe;reaotion.ﬁlnf* e
A8 .. s contrast to that the substitution of Hy0 by‘D20‘816wé7dogn7the:ve-'"‘
locityof the appearance of the red reduced form to a gréat extent.
The. transition of the primary reduced pheophytin product was pro-
ved by the direct experiment (£1g.2) .Thus the results of the use P
of Dp0 are absolutely asgainst participation of the proton in the i
formation of the primary_rednced»form,in.contrast to the formation 2
of thejsecondary reduced form.The latter is formed by the primary L
photo-ghemicel electron trapsfer from the reducing substance to the I
" pigment which is in the long-lived excited stata.The electron con- -
nection obviously takes part at an. arbitrary place of the asystem of: R
conjugated bindings which considerably changes the ahcorption spec~
: trun of the pigment and makes it jndistinct.Phe seconcary reduced i
Card 2/} form is obviously a result of a further proton connection.The absorp-

S
it
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- . - . 20-3-30/59
| The Hature of the Primary Light Reduced form of Chloro-
§ A phyll end ite Analogues,as Inveatigated by the Use of D,0.

| tion spectrum beccmes more discrete fhough it differs from the gpec~
trum of the initial pigment. The use of Dy0 permitted the repeated
confirmation that the red-violet reduced compound which develops on
e the occasion of the light reduction of phfaloyanine. Inapite of its

| : instgbility represents the secondary reduced form,since its veloci-

b ' ty of formation,especially that of the regressive reaction,decreas-
:W es in the case of the gsubstitution of H by D in the reducting sub-
A : stance. There are 3 illustrations and 8 Slavic references.

1
A
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LSSOCIATION Institute for Biochemistry “A.H.Bakh%of the A.N. of theU.S.S.RH.
t (Institut biokhimii im.A.N.Bakha Akademii Nauk SSSR) _
. - PRESENTED By Terenin,A.N. Member of the Academy, Merch 2, 1957 B
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ST ;'The Role of Primary, P‘notoQReduced Form of Chlorophyi in the Photosensibilization of
SBW Bedox-Reactions.”

. repor{; submitted IV Intl. Cong. of Biochemistry, Vienna, 1-6 Sep 1958.
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hozcgenates
Changes in the: -oxidat {on-reduction potential of leef

('gen auspension”) induced by light [with summary in Engli;hié)
Biokhimiia 23 no.6:824-834 =D '58 (MIRA 1

' titut biokhimii imeni A-H. Bakha AN SSSR, Moskvae
L. Ine cgms. EFFECT OF LIGHT CN)
(OXIDATIGB-NEDUGTION REAGTICH)
{CHIOROPHYLL)
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?ITLE: - The Mechanism of the Photoreductioh of Chlorophyll and Its

' Seusitizing Effect (Mekhanizm fotovosatanovleniye khlorofille
i yego sensibiliziruyushchego doystviya)

76-32-5-1/47

PERIODICAL:  Zhurnal fizicheskoy khimii, 1958, Vol, 32, Nr 5; pp. 969-980 L
CUTTTRE R (U8BR) e e e 58
STHACT s ' The investigations by A. A, Krasnovakiy based on a work by ,
: K. A, Timiryazev (Ref 4),and carried out at the Laboratory
o? Photochemistry under the direction of A, N. Terenin,
Member, Academy of Sciences, USSR, .showed that chlorophyll
in solution cenbe reversibly photoreduced by ascorbic acid
and other dienol compoundaj on this occasion & relatively
atable reduced red form of this pigment is formed which has
a higher reduction potenﬁial and in the dark reconverts into
its initial form especially on the addition of an oxidizing
egent, In further works by &. A, Krasnovskiy a similar reac’-
fion was observed in the case of compounds of an analogous
structure of the chlorophyll, as, however, the investige.-
~ Hon results are incomplete, the present work carried out with he
colléﬁorEfIBﬁny’Vf"A:“Gavrilcva'isfdevoted—torthe, clarifice’ -
#ion of the reaction mechenism as well as to the investigation

ekl ZHELES {? ‘ B RS
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The Mechanism of the Photoreduction of Chlorophyll and Its 16-32-5-1/47 .
Sennitizing Effect , , : e

of perhaps occurring intermediate products. The spectropho-
tometric investigations carried out showed that the photo-
chemical velocity of reduction of chlorophylls and pheophyt- ey
4nes in pyridin with ascorbic ecid, and in toluene with phen- e
ylhydrezine increases steadily with the concentration of the B
reducing agent, which fact points at a dependence on the pro-
bability of collisiocn of the reaction molecules. A temperature

drop to =409. effected a practical standstill of the formation
reaction of the red modification, while an exchange of hydro-

gen by deuterium in the reducingggent showed that the forma’ -

fion of the red reduced form of chlorophyll as well as of pheo-
phytine is no pure photochemical reaction but a stege of the :
prdon transfer in the dark. Continuing the worksby Tinmiryazev e
(Ref 4) it was found that the reduction process in the dark o
with zinc and the photochemical one in the light lead to the
same products. Corresponding to the experimental results of
“the ‘potentiometric experiments it is assumed that a primary
form of the photoreduction develops before the formation of
the red modification snd that it produced a remarkable re-

: action on the electrode, this intermediate product having
.Card 2/4- been more stable with analoqas conteining no megnesium then
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Jhe Mechenisn of the Photoreduction'of~chloroghylk end Its 16-32-5-1/47
g ' gensitizing Effect , .
with magnesium containing ones; it -was also found that its
formaticn can be especally well observed at low temperatures.
On heating, this form converts partly to chlorophyll and part-
1y to the red reduction form, while an addition of hydrogen »
 acceptors also in the case of 1o temperatures causes & re-forma- |
__tion of the initiel pigment, whipn"fact'distinguishes this .
form from thé‘aecondary-reduc%ion,fu;m,Lj&sgﬁggfgg}l;aa the
" “gbmervation that in the casewof,a_hydrpggpedeuteriuﬁ'éxchange‘"*“
no chenge takesplace; and that there is proof that hydrogen
does not take part inkhe'fcrmation'réaction, Conductomefiic
measurements shcwed that this primary reduction form is an
jonized onme and that it has & charge which fact also di-
stinguishes i4 from the secondaxry form 2nd leeds to the as-
‘gumption-that it is a free radiopl of the ¥ype of an ionized
“gemiguinone. A scheme of the re?bréible’photoreduction of -
chlorophyll and its analoges is given as well as explenations
concerning thg mechanism of the photosensibilization of ohlo-
rophyll in redox reactions in solutions serving as experimen-
) tal basis for investigations of the effect in the living leaf,
- Card 5/4 and where the electrochemical methods uged for the first time

~-.
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The Hechamsm of the Photoreduonon of chlorophyll and Ite 76m52~5~1/47
.aensitialng Effect o o _ . ‘

.oan also be: applled sueceqafully in. investigutions of .photo-

chemical reactions of' other dyes. Finally the author thenks
-A. N. Terenin, Member, Academy of Sciences, USSR,and Profes:-~

- Sor A. A. Krasnovekiy for their intarest in this work.
- Thers-are 9 figurea and 29 references. 28 of which are
‘Soviet. ,

LSSOCIANMION:  Akedemiye nauk 835R Institut biokhimii im. A, N. Bakhe

: (Institute of Biochemstry imeni A, N. Bakh, AS USSR)

. )
SUBMITTED: February 3, 1958

1. Chlorophylls---Photochemical reactions 2. Chlorophylls—-
Photosensitivity 3. Chlcrophylls

1lg=-~Tegl reaults
4. Spectrographic analysis '
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AUTHORS ¢ Yevstigneyev, V. B., Gavrilova, V. A. 20-118-4-27/hi3
TITIES On the Original Reduced Form of Soze Cozpounds Zelated to
Chlorophyll SR

(0 pervichnoy vosstanovlennoy formo nekotorykh rodstvennykh
- - khlorofillu soyedineniy) - , o

 PERIODICAL:  Doklady Akademii Nauk SSSR, 1958, Vol. 118, ¥r 6,
- ppe 1146-11k9 (USSR). S

- i F

ABSTRACTE _ The photochemical reduction of chlorophyll and pheophytin

taking place. in 2 stages was proved in previous elahorate
investigations by ‘the authors (references la to 3)e The first
stage leads to the original reduced form of the pigment. It has
the properties of a free radical, viz. of semiquinone. This is

- ——achieved-by-the-photochemical transfer of an electron from the

reducer to the pigment. Protopheophytin, bacteriopheophytin and
haematoporphyrin which are capable of  reversible reduction at.
room«temperature, were investigated in this report (references
3,l). The authors selected magnesiumfree compounds for spectro=
- graphical investigations, because they hoped the reduced formg;
~Card /L would be-more stable (references 2,1 v). The previously described
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On the Original Reduced Form of Some Compounds Related — 20-118-6-27/13
to Chlorophyll ' '

method (reference 1,2) was applied for the determination of
. the unstable reduced form, viz. spectrophotometry at low tem= _—
R - peratures, A more complete spectrum of absorption of the ori= e
ginal reduced pheophytin.form a, than given in reference 1 v, T
is given in figure 1. A comparison of these two spectra is gi=
ven, The yellow-greenish initial coloring changes rapidly to a .
red coloring b y the illumination of an evacuated protopheophytine S
solution containing ascorbic acid in pyridine, at - lio%. The
product of the reduction has a rather characteristic spectrum T
of absorption (figure 2) with a small maximum at Lo m 4L, two S
maxima within the range of 550 - 555 and 520 m @, & pronounced .
maximum at Léo mga and a flat maximum at loo m gk The product
is apparently rather stable under anaerobic conditions at - lo©G.
When air is let in, and the. product is shaken, the spectrum
returns instantly. to the initial state, but it preserves reversis
bility very well, It reacts as quickly with safranine, riboflavin
and several other dyes. The photoreduced solution becomes. greenish-
yellow by heating up to room-temperature, It is seen from the spec=
; ' trum that the red product passes over partly into the initial pig=

: Card 2/k ment, (figure 2), From these properties it may be concluded that

Plmeen
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. On the Original Reduced Form of Séme Compounds. Related to 20-118-6-27/1;3
T ;. Chlorophyll .- o e ST T T , /1

the red product represents a previously unkaown form of proto=
pheophytin. Bacteriopheophytin was (very) rapidly reduced at low
temperature and led usually to yellow, relatively stable products
.of a deep-going reduction of apparently partly destructive charace
ter, An unstable intermediate product was observed more clearly
when  phenylhydrazine was used as reducer, The spectrum could be
plotted only approximately. A maximum of absorption at 6lio m @A
-exists there. In'the ddrkness it passes already at low temperature L
, partly over into the initial pigment, partly into the secondary SR
! ' - yellowish reduced product without visible maxima., “Also the exi= T
&tence of the unstable original reduced form of haematoporphyrine N
: , was proved. Due to & white illumination of the pyridin-solution .
. in the presence of ascorbic acid, the pink coloring changed rapidly &
' into orange-yellow at —,0°C, The ‘maxima of the initial pigment R
dacreasing due to the photoreduction- and the increasing absorp=
tion within the range 6f about L6o mgA “are given in figure 3. [
An illumination lasting more . than 3o seconds had no further R
effect since a state of equilibrium was apparently attained, The
* admission of air or the addition of other electron.acceptors '
Card 3/l - shows the same effect as'with pheophytin. Also heating shows the
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‘On the Original Reduced Form of Some Compdunds' Related 20-118,_6,,27/1‘3
to Chlorophyll .. SR - uel

R same effects, It may be assumed that the unstable product is

e semidiiinone. The conception that the electron—connection takes

: place initially at.the place of the main system of the conjugated
: compounds“and that it destroys. this gystem (reference 3), is

e . confirmed by the results "of this élaborate investigation. The R
lacking or the presence of metal in the center of the molecule =S
= : is of great importance for the kinetics of reduction, The replace=
. ment of hydrogen.by magnesium”increases the instability of the
: : : initial reduced form of figment -and consequently the capability

s : - of the initial pigment for rapid cyclic oxidational reductive cone e
' ‘versiong. ' - '

There are 3 figures, and § references s U of which are Slavic.

-5 ASSOCIATION: Institute for Biochemistry imeniA.N.Bakh, A8 USSR :
- - (Institut tiokhimii im, A, N. Bakha Akademii nauk SSSR) .

fRESENTED: ' November.l,, 1957, by A. N. Terentn, Academician,
SUBMITTED: - November 1, 1957, - -

Card L/L
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Yevstigneyev, V. B., Gav:iio?g, V. 4, ~ 20-119-1-34/52

An Investigation of Some Problems Concerning the Mechanism of
Sensitization of Redox Reactions by Chlorophyll and Its .
Analogues With the:Use of DZOV(Issledovaniye nekotorykh

- voprosov mekhenizma sensibilizatsii okislitel!no-
. vosstanovitel'nykh reaktsiy khlorofillom i yego analogami, @
- primeneniyem D,0) _ -

Doklady Akademili Nauk SSSR, 1958, Vol. 119, Nr 1,

. pp. 125-128 (USSR)

In papers (references 1-4, B8b) it wae proved that the
sensitization menticned in the title in solutions includee a
stage of the formation of a labile pre-reduced form of the
sengitizer-pigment which is followed by a reaction of this
form with an oxidizer. According to the exigting data.

(reterences -3,4) an original (primary) photoreduced form

- .which ascording to ite nature is an ionized semiquinone

(references 5,6) serves as this reduced intermediate product.

7 A high reactivity of this latter form makes assume that the

secondary protonic-form (references 1,4) of the pigment doas

' on.this occasion not find time for formation - in any case

1
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~. Analogues With the Uge of D,0

'An;Idvéétigation of Some Problgmé Concerning the Mechanism of 20-119-1-34/52
Seneitization of Redox Reactions by Chlorophyll and Its : : :

not in quantities which can play a part ‘worth mentioning. A
gimple scheme of the possible 5 partial chemical reaétions

;in the above-mentioned sengitization is given., The oxidized

“reducer can form by the.series of reactions 1,2,3, or 1,4,5.
This reaction mainly takes place according to reactions 1,2,3,
When: reactions 4 and 5 play a part at all, then it ig a :
minor one. In view of the fundemental importance of the

. mechénisﬁ'undenrreview.the authors wanted to obtain additional

© . . experimental material on it. In this paper they invesgtigate

. “.the influence of the substitution of the labile hydrogen in

. the reducer by deuterium upon the velocity of the photo-

" reduction of the azo dye in pyridine which wag sensitizaed

by chlorophyll or its analogues. As wag proved earlier (ref.. 1)
such a substitution of H by D does not act upon the formation
velocity of the primary photoreduced pigment form. But the
formation of the reduced proton-form (references 748) is
strongly slowed down (twice or more), It could therefore be
hoped that the uge of D,0 would help to obtain valuable -

~ material with regard to“the mechenism of sensitization.

. & + b- and a, b- chlorophyll-solqtions, a~pheophytine- and -

L
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-ig An Investigation of Some Problems Concerning the Mechanism of 20-119-1-54/52
- Sengitization of Redox Reactions by Chlorophyll and Its
Anslogues With the Use of DZO .

7.

_magnesium-phthalocyanate in pyridine (about 10~7 Mol/liter)
- were used, Aacorbic acid and hydrochlorioc phenylhydrazine
: (1()"2 - 1073 Mol/liter) were used as reducer. Methyl red was
uged as hydrogen-~electron-acceptor. The velocities of the ,
sensitized reduction of the acceptor under illumination (with
the exclusion of oxygen) by light that is only absorbed by
T . - the sengitizer-dye (1light filter Rg-5) were compared, where
L8 104 H,0 ot D,0 was added to pyridine. Figure 1 shows the =
. ‘ . result of an experiment in diagram form. The difference of the
: reaction velocity in the presence of Hy0 and Dy0 was small.
The chief material is given in table 1, No dependence of the
experimental results on the change of. the quantity of the
- reducer (ascorbic acid or phenylhydrazine) or on the
intensity and time of illuminsation could hitherto be
determined. From the figures of the last line of tahle 1
clearly follows that such a retardation of the reaciion which
takes place in the case of a subgtitution of H by D in the
reducer during the formation reaction of the secondary ' S
Card 3/% reduced form (40-50%) (references 7,8) does not take place o
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- ‘ An Investigation of Some Problems Concerning the Mechanism of 20-119-1-34/52
« ' Sengitization of Redox Reactions by Chlorophyll and Its ’

ASSOCIATIOR:
Card 4/5

g Analogues With the Use of D,0

in this case. Either the velocity of the sensitized reaction
is only slightly slowed dewn or even markedly accelerated.
Thereby it is confirmed that the formatign of the reduced
protonic-form of the sensitizer does not repreaent an
obligatory atage of the sensitized reduction. Therefore the
sensitization actually predominently, if not exclusively,
takes place by the formation of the primary, reduced -
electronic form of the sensitizer with an immediate reaction E
of this fory with the acceptor-oxidizer, The addition of a

proton and the formation of the leuco form of the reducible

dye apparently takes place on the way of further reactions

of the primsry (electronic) reduced form (of the ionized
semiquinone) of the acceptor (reaction 3). Similar investi-~
gations with acetone-~golutions of dyes fully confirmed the -
above-given results. g
There are 1 figure, 1 table, and 10 references, 9 of which s

-are Soviet,

Institut biokhimii im. A. N, Bakba Akademii nauk SSSR
(Institute for Bicchemistry imeni 4. N. Bakh AS USSR)
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 ‘Sensitization of Redox Reactions by ChlorOpfgull and I:Isugm of 20-119-1-34/52
Analogues With the Use of DQO

PRESENTED November 4, 1957 by A. N. Tere
« N. ni
- sotonoes, 1ss ’ n, Member, Academy of
SUBMITTED Hovember 1, 1957
Card -5/5
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| -"On the Mnchaniam oE‘ Photoreduction and. Sem,itizing Action of Chloropnyll." . . _._ .
- Paper submitted for the Int'l Botanical Congress, Montreasl, Canada, 19-29 Aug 1959 4
3 A-.N.Bakh Inst. ot‘_Biochemistry, Acndenv ot Sciences U.S.o.R., Moscow,
s -
0. .
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Hature of elementary photoresctions of ‘chlorophyll [with supmary

- in Engl.ish] Blofigika 4 no.1:124-218 Ja '59. (um 12:1)
- I Institut ‘biokhind im. A Bakha AN s55R, Hoskva. N
. : "{ CHLOROPHYLE, .
‘basic photoreactions (Rus))

¥
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]hrk ‘and nhotocheni.cal rednction of protochloronh;rll. Biofiziln,
b no,3:289-299 '59. . (134 12:7)

1o In.si.itut biokhimii im, A.H. Bakha AN SSSR, Moskva.
(CHLOROPHYLL,

protochlorophyll, dark & photocham. restoration (Rua))
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- YAVSTIGNEYEL, V.Bes~ GAVRILOVA, V.A. 7 o =
The &‘r;ility of chlbroizhyll to‘phot_.osensitize cxidetiop-reducation u
reactions under heterogeneocus conditioms. Biofizika 4 no, 6:641-649 [
59, ‘ ‘ ’ :  (MIRA 14:4) i

1. Institut biokhimii AN SSSR imeni AN, Bakha; Moskva, -
" (CHLOROPHYLL) ~ (OXIDATION-REDUCTION REACTION)
~ (PHOTOSYNTHESIS) - ‘

A
s H -
=~ .

Dol Sl
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AUTHOR: S ~
e e N S e Fluorescence of
CPITLE:. - - O the WActivation® of /Chlorophyll and Its ‘Analogues (Ob
*;:“““'*'W'w-wv~ﬂaktivatsiiwwfluorestacntsii'khloiofiligwifyego analogov) . |8

Yevastigneyev, V. B.

a7

PERIODICAL: Izvestiya Akedemii nauk $SSR. Seriya fizicheskaya, 1959,
Yol 23, Nr 1, pp T4 = 77 {USSR) ‘

ABSTRACT: “ In the present paper the author discusses the diccoveries
: made at the Laborstory of Photobiochemistry of the Institut
‘biokhimii im. A. N. Bakha Akademii nauk SSSR (Institute ;
of Biochemistry imeni A. N. Bakh of the Academy of Scierces, [g
USSR) under the supervision of A. M. Terenin as well as 4]
those made by Livinzston (Ref 3) and his collaborators (us) KR
on their own part. These detections refer to the propertics B
of chlorophyll in sucha polar solvents as benzene, toluene,
CCl, and other substances, the change of fluorescence in-

tensity with simultaneous change of the absorption as de-
pendant on the absence or presence of minute quantities
v ) ~of a polar compound in the solution. In the preceding paper -
_Card 1/2 (Ref 2) the author detected a gimilar phenomenon in the

RS e
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On the "Activation" of the Fluoréscence of Chlorophyll . -
and Iis: An&lagues .
L ........_synthetie compound magnesium phthaloeyaninc in toluene.
T The fluorescence intenaity of chlorophyll in purest -
toluene, for instance, is greatly inoreased already by 2
~ small ‘addition of water that flows over it in the form
. __of humid air (activation by polar solvents) (Figs 1,2).
Acoording to obsorvations made in this field and additionnl
dats on the influence of temperature (Fig 3) the author
arrived at the following conclusions: In apoler solvents,
the chlorophyll molecules and their analogues with Ng
represent non-fluorescent dimers. The whole phenomenon is
lacking in the analogues of chlorophyll without magnesiun
since the bond of two molecules is produced by way of
the magnesium atom. By adding a polar solvent, the dimers
are split into monomers due to affiliation of the polar
compound to the pigment. The author emphesizes the fact
that luminescence is present only with molecularly
distributed chlorophyll molecules and can be produced only
in that molecular distribution into which the aggregates
of the molecule are transferred by the "activators", i.e.
S " polar compounds. There are 3 figures and 6 references, 3
‘Card 2/2 - of which are Soviet.
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v AIJTHORSs: Yevetignoyev, V. B.y Cavyrilova, V. 4.y 3avkina, I. G.
TITLE: ©  On the Photoreduction of Bilirubin and Protoporphyrin in Connection o

with the Study of the Photoreduction of Chlorophyll (0 fotovogstamov-. (iR
©. lenii bilirubinA"i{arotoporfirina”v gvyazi g izucheniyem foto- -
vosstanovleniya khlorofilla) . i

" PERIODICAL: ~ Doklady Akademii nauk SSSR, 1959, Vol 124, Nr 3, pp 691-694 (USSR)

ABSTRACY: - The chemical mechanism of the reaction, mentioned in the title, of ey
chlorophyll and its analogues (discovered and studied at the labora- [
toriya fotobiokhimii = Laboratory of Phpto-Biochemistry of the In- s
gtitute mentioned in the Association) (Refs 1,2) so far remains

_unclarified. The authors quote the findings hitherto made with re-

“gard to this probiemi(Réfa-1;10g; For -the -purpose of obtaining
further data, bilirubin (Bef 12) was tested with regard to its .
photoreductibility4 Bilirubin contains the same 4 pyrrole rings, e
connected by methine bridges, as the porphyrins, the bond chain, S
however, remaining open. Therefore, there is a bilirubin absorption e
maximum in organic golvents in the short wave range of the spectruam, B
at about 450 mp. Solutions of reactive bilirubin in pyridine and
alcohol were investigatad. They contained ascorbic acid or phenyl
Card 1/4 hydrazine. In vacuum tubes, the evacuated solutions were illuminated
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Cn the Fhotoreduction of Bilirubin and Froteporphyrin in Comneccticn Witk ths
Study of the Photoreduction'of Chlorophyll

card 2/4

__through a light filter BS-8 which outs off the ul traviclet spectrum
rénge below 370 mu, and-subjacted to apoctrophotometry. The teats-
showed that the pilirubin maximum decreased only slowly and irre-
versibly, whereas the abgorption maxima of chlorophyll and other
porphyrin pigments (with or without magnesium in the molecule center)
‘changed significantly and reversibly (Refs 1,2). The counter-
reaction did not occur on the addition of air. These findings were

____confirmed by the elactrometrical measuring method of the redox

potentials of pﬁafﬁféahéiﬁlé“édlutions:~%he~test‘resultsuwith»bili:Wg'{ﬁ
rubin directly substanfiate the assumption that a cloged system of B
conjugate double bonds plays the mosh tmportant role in the photo-
reduction of pigments. The resulis of the tests with the vhoto-
reduction of protoporphyrin, as carried out by the authors, also P
point to this fact (see diagram; Ref 12), Figure 1 shows the changes =
of the absorption gpectrum of an avacuated protoporphyrin salution B
-in pyridineAthat,containqrascorbiu acid. They occurred with illumi-
nation and withrtha»counter;féactidn of the reduced product at

" foom temperature and at -40°. From the analogy with the primary

processes that take place in the photoreduction of the pheophytins"
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R . .  50V/20-124-3-57/67
Or. the-Photoreduction of Bilirubin end Protoporphyrin in Connection With the
. Study of the Photoreduction of Chlorophyll

- - a'and b,;ofvpxotb;pheophytin,’and*hematoporphyrin»(ﬂefs,2,5), the - DK
; S ,,_.j'authors’dssumgrthatftha;nqv;fq:med;‘hlghlyjunstablerreduced product - |8
- . N (absorbed-in*the,470f475'mJLrange)?constitutes the primary photo- -
. - reduced form of protoporphyrin; i.e..a free radical of the type. of
. an icnized semiquinone (Ref 4). Although the lateral substituting
groups are not of fundamental importance for the photoreductibility
of the pigment, they -may - nevertheless affect the kinetics of partial R
reactions,'and,conseqpently the Tesult of the reactionm in general
(Refs 2,3). The capacity of protoporphyrin to form the primary
electrode-active form is confirmed by alectrometrical measurings
of the redox potentisls (Fig 2). The above resulls prove the fact
that the photoreduction of protoporphyrin - which does no% contain
a cyclopentanone ring - yet occurs on the geme pattern as in the
cage of chlorophyll. Thege results re-confirmed the fact thet this
very.ring syatem of conjugate double pbonds is the localizing point
. of the photochemicel reduction process of the pigment. The absorhed
~1light quenta by‘ad@ing‘upongthe‘Wlelect:ons of the system of said
g »bonds,-indubé;the}system‘(due,apparently,wto a conversion into a _
,_biraaicaly@gﬁgjgs)_intQ_ghéigﬁgéig;wnich'itris'capable~of receiving [N

Qérd‘3/4 - a‘gurplus eléctrona}The,localizing:Sfffﬁé”létfér‘(iiiit“occursfatjﬂj__"
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s 'n the thtoreduc ion of B:Llirnbin and rotoporphyrin,in Coxmectmn ’I:’ztn the
~Study of the Photoreduction of Chlorophyll

8till remains unknownq In conclusion approaches of the solution
of this problem are indicated.- There are 1 figure and 16 refer-
ences, 13 of which are Soviet,

S‘iOCIATI(JN. Institut biokhimii im. A. N. Bakha Akademii nauk SSSR
" (Institute of Biochemistry imeni A.. N. Bakh of the Academy of
Sciences, USSR)
' PRESENTED:. September 17, 19589 by A. N, ‘J'Eeren:i.n9 Academician

SULMITTED:  September 15, 1958 ‘
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AUTHOES: | Yevstigneyev, V. B., Gavrilova, V. A. SOV/20-126-2-51/64

TITIE: L Photoé'ensiﬁzation of Redox Reactions by Chlorophyll Under
UL Heterogeneous Conditions (Fotosensibilizatsiye okislitel’no-
" vosstanovitel’nykh reaktsiy khlorofillom v geterogennykh usloviyakh)

'PERIODICAL: =~ Doklady Akademii nauk SSSR, 1959, Vol 126, Nr 2, pp 410-413 (USSR)

ABSTRACT: ' There are facte which indicate the ebility of chlorophyll mentioned
. in the title; however, they do not prove it direcily (Refs 8,9).

Above all such a proof is missing for the eggregated astate at an
apperently existing separation macro-surface: pigment-medium. The
latter system is the subject of the present peper. The medium was
an aquecus one: both a) ths electron source and b) the electron
receiver were solved. In case a) ascorbic acid and in case b) azo
dyes ware used: methyl red, acidio blue aad acidic orange, which
supply irreversible reproduction products. As heterogeneous
gensilizing systems suspensions of chlorophyll, phcoplytin end
magnesium phthalocyanine were used, There were difficulties in
obtaining Buspensiomof the two former pigments which were overcome
by recording ebsorption curves without dye. The photoreaction fook
place in vaouum vessels (Ref 10) while boiling the solution. Table

Card 1/3 4 shows the sensitizing effect of the pigments in experiments
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Photosensitizetion of Redox Reections by Chlorophyll Under SOV/20-126-2-51/64
Heterogeneous Conditions

- carried out by filtering off the pigment particles. A comperison of e
N - the ebsorption quentity in the mexdme of the dyes alfer illumination e
g oo oo and after a storing without illumination undoubtedly indicates a . .- .
- - ..o . photosensitizing effeot of the pigment-suspension. Further the - - -
-t euthors found out that the courso of the sensitized resction cen
- algo be followed up without filtering off the pigment, For this
rezson the extinotion of the mixture has to be measured 20 - 30
seconds after shaking (Table 2, Fig 1). The sensitizing effect of
the pigment is due %o the surmounting of the sctivation energy of
the reactlon between the two rospeciive components. T™we rate of the
sensitizing reaction increases at i{llumination with iight which is s
absorbed by the 'pigment only (Fig 2A), and also in the case of R
densify increase of the sensiiizer suspension (Fig & B) within “
certain limits. The concentration of the reducing substence
exoroisea a strong effaect at low concentrations and vice versa, The
gensitizing reaction takes plase better in en acid medium, The proserce
or absence of eir in heterogeneous systems in an squous medium is
wifhout great importance for the resstion rete, In conclusion
. verious hypotheses are expressed concerning the photesensitizing
Card %/3 mechenien and pepers are discussed (Refs 4, 5, 9 - 18), The
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Photosensiti zation of Redox Reactions by C‘alcropnyll Under SOV/m-l?ﬁ-Z-ﬂ/é&
Heterogeneou.s Conditions

,Asimpliﬁed mecha.xﬁ.sm deseribed is by 2ll means possible in-the
cage of chloroplast granuli, There are 2 figures, 2 tables, .and
18 referencea, 15 of wh&oh a.re Sov.tet.

.. ASSOUTATION: - Instr&u‘& biokhimii. im. A. N. Bakhe Akademii na.uk SSSR (Iﬁstitute :
o : .for BJ‘ochemz.a vy ixneni A, N. Bakb of the Academy of Sciences, USSR)

 PRESENTED: - January 19, 1959 by A. N, Terenin, Acadenioien

SUBM[TTED: December 254 1958

sBHEEE
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~AUPHORSs  Yevstigneyev, V. Be Gavrilove, V. & - 80V /20127155 /65

TI{TLE: -  An Investigation of the Yechaniasm of Photosensibilization of
Oxidation-reduction Reactions by Chlorophyll in Sclutions by
Heasuring Their Electroconductivity (Izucheniye mekhanizma
fotosensibilizatsii okislitel!no-~vesstanovitelt'nykh reaktsiy
‘khlorefillom v rastvorakh putem izmereniya ¢loktroprovodnosti)

FERIODIGAL: 1(>ck1ac)1y Akademii nauk SSSR, 1959, Vol 127, Nr 1, pp 198-201
' - (USssR)

}BSTRACT: A scheme is given initially according to which, in ell -
e - probebility, the sensibilization mentioned in the $itle proceeds.
(Refs 1, 2); ChY" is a primary reduced form of pigment, that is
a free radical of the semiquinone type (Ref 3) which is
produced by the clectron addition to the pigment molecule
activated by light. CGne of the symploms of -the occurrence of -
ITUTERIT #n the<solution {(under ‘certain conditions, especiallyin o B
" pyridire in the. presence of phenyl hydrazine) is the change of
* the electroconductivity of the solution when it is illuminated
(Ref 4). The character of this change and the reduction of the
electroconductivity when the light is switched off differs with

APPROVED FOR RELEASE: 09/17/2001 CIA-RDP86-00513R001963020004-6"



"APPROVED FOR R

D e | B S R

FEE 09/17/2001 CIA-RDP86-00

EREIKEEH:

513R001963020004-6

S A

RS o T

£ ESEETINE I e U AT I
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ons by“(}h?tpxj‘ophyll in Solutions by Heasuring

3 :vAn Investigation of the Mecha
o of Oxidation-reduc tion Reacti
o Th’eir._gslgotxoconductiv“?-. :

- S A .

 various dyes, and 1is detormined by the axperimontal gonditions
and the properties of the primary form reduced by light as voll
t'ésibythepro&ﬁ&“s_offthe:transformatignAof_othex;qution SR
“componenta. _Figursyd -shows . 8 typical picture vhich results
“from a quic 'gucQe ion of '_th,t;;gn(,l:,;_gig"r‘kn_e_e'e{in an evacuated . . )
- ohlozophyll-a-solutil ",-'infzﬁi)?ii’di!\ﬁ‘;-(Qqnﬁg‘ixﬁi,ngf;yh'eixyl? oo
;kbydraziﬁe)gfErbdeadikgégggg;thibﬁmééhahism]it;canvbe expecte4~»f;~;é
: that<:hégequi11bf1um;qTéntiixjofachxﬁfinfthé;presenceiofan> SR
v ,élecfcrborx,i;‘accépt_d;ﬁ capableiiof 'é.",Qni'ck]j.nte_:"actio:x_fwith Chl% 5
. ,»fﬁillﬂbé'much“émaliérldtfins: }ﬁmi@ﬁtionsiThiSJOuaht:tof' =
"f"influé@ce;the 9haﬁge}df‘th\seleéfrOCQnd?¢fifity‘(Refs 1§-5);":A.

T It is ke be 6xpected especially in the-cage of the chlorophyll & = =
that the introduction of -the chlorophyll will considerably = S
reduce and even gtop the changes shown in figure 1. Such an
effect would prove the correctness of the said mechanism. The
iﬁfluencerof the presence of some dyes the reduction by light
of which cen be gsensibilized by chlorophyll a on the chenges of
the elactroconductivity wes investigateds methyl red (Ref 6)s

gafranin T (Refs 6, 7), szide blue (Ref 8) end finally carotene
(Refs 9y 104 12, 16). Table 1 shows quite obviously that the

Card 2/3

APPROV LE? : 1172001
ED FOR RELEASE: 09/17/2001 CIA-RDP86-00513R001963020004-6"



CIA-RDP86-00513R001963020004-6

(_.

"APPROVED FOR RELEASE: 09/17/209 M

iy

" An Tnvestization of the Mechanism of Photosensibilization S0V/20-127~1-55 /65
. of Oxidatiop-reductipn Reactions by Chlorophyll in Solutions by Heasuring -
' HTheir§Electroconduc§ivity .

‘gald electroconductivity changes coage completely in the
 Dpresence of the acceptor; but begin again according to tne

reduction by 1ight of the acceptor. Figure 2 shows the resulte

cf experiments with safranin, I%s introduction into the

- 8olution increases thsrelectroconductivity rapidly, This is the

consequence of the ionization of the dye in pyridine. :

Fluctuations of these changes take place; but stop after seversal

illumination periods. Thus the Participation of the ionizead

form reduced by light of Pigument in the sensibilization i.e,

the correctness of the initially mentioned”scheme was proved,

In pheophytin a 8imilar phenonmenon is observed, but itg

Picture is not go clear. Teble 2 ghows the influence of carotene,

There are 2 figures, 2 tables, and 16 references, 11 of which

are Soviet., = R o

ASSOCIATION: Institut biokhimii ip. A. N. Bakha Akadomii naux SSSR (Institute
‘ of Biochemistry imeni As e Bakh of the Acadenmy of Sciences, USSE)
PRESEZNTED: March 16, 1959, by A. N, Terenin, Academician

SUBKITTED: March 14, 1959 - '
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- XEVETIGNAEYV, V. B, . USSR Acedemy of Sclences, Moscow.

‘"Meghanism of Reversible Photoreduction of Porpayrins."

paper submitted for the Third Intl. Congress on Photobiology, Copenhegen, 31 July -
5 August 1960.
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_YEVSTIGNEYEV, V.Bej GARILOVA, Vel

The ability of adsorbed chlorophyll to photosensitize coxidetion-
reduction reac_tions, quf:.zzka 5 no, 5:599-608 160, -
‘ (MIRA 13:10)

1. Institut biokhimii imeni A.N, Bakha AN SSSR, Moskva.
(CHIDROPEELL) (OXIDATION—REDUCTION REAGTION)
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YEV@?STI'}‘CG‘V V. B., GAVRILOVS, V. A., SAVEL:A, L. G. (USSA)

‘ "Exani nation of the Fhotoreduction and Photosensitizing
Ability of mloron‘lel by Measurement of Elsctroconductivity.®

Rennrf nre'ented 3t, tne Bth Internatlo'xal Biochewxistry Congress N
* lKoscow, 10-16 August 1961
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"The Ability of Chlorophyll to. hotosensitize Oxidation-
Heduction Reactions in Heterozeneous Conditions."

Reoont pmaante' at the 5th Internatianal Biochomistry God;zres:x ,.
I*oscclw, 10-16 August 1961 ‘ : -

APPROVED FOR RELEASE: 09/17/2001 CIA-RDP86-00513R001963020004-6"



"APPROVED FOR RELEASE: 09/17/2001 CIA-RDP86 00513R001963020004 6

26T &HW&ME}( ¥ E’Ié"l!*irm&:n Bh‘&i'-?ﬁx ‘-*Mmr‘;_b_‘ﬂ EENLRS ¥

BOKOUJVSKIY Abtrem Levkovichs. XEVSTIGIEYEV 9 VeBey doktor tekhn. nark,
spetta. red. 5 FURASHBVA, 0 Loy re&'"; SOKOLOVA, I.A.y tekim, red,

[Phyuicochemioal foundations of the. caramel industry] Ir’iziko—
khimichsskie osnovy proizvedstva karameli, Izd. 2., psrer. i dop.

Moskva, Piahcaepromizdat. 1961, 131 p. (MIRA 14:7)
(Coramel)
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IEVSTlGHEIEV,. V.B., SAVKIHA, I.G.
S e
Studying photoreduction of chlorophyll and its analogues in
various solvents by measuring its elsctric conductivity.
BlOfi?tlka 6 ROe 1230—39 '610 . (MIRA 14 2)

1. Institut ‘biokhimii im. A.N. Bakha AN SSSR, Moskva,
~ (CHLOROPHYLL)  (OXIDATION-REQUGTION REACTION)
(PHOTGCHEMISTRY) (ELECTRIC COMDUCTIVITY)
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 YBUSTIGNEYEV, V.Bo; GAVRILOVA, V.A.

—

"Ability of an art:.fz.czal lz.nonrotein camplex of chlecrophyil
to serigitize onda+ion-reduction reactions, Biofiziks 6
n°¢4'0563‘“571 '61 ) . (Mm 15 3)

~ ) 1. Institut biokhimii imoni A.B. Bakha AN SSSR, Moskva. -
. , (CHLOROPHILL) ~ . (LIPOPROTEINS)
(oxmzmonansmucmou REACTION) '
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Cmparing the photoaensitizmg activity of chlompbyns e end b in
solution.” DOkl.éH 8ssr 138 no.4 958-961 Je t6l. (urrs 14:5)

1, Institut biokhimit ‘imeni A, H.Bakh& AN SSSR Predsta.vleno
akademikom A K. Tereninym
‘ cod (CHLOROPH!IL)
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AUTHORH s ~ Yevatigneyev, V. B., ahd Gavrilova, V. A.

. TITLB1 Comperison of reduction potentials of ohlorophyll and
‘ ' baoterial pigments exposed %o 1light

PERIODICALs Akademiya neuk SSSR. Doklady, v. 141, mo. 2, 1961, 477-480

‘TEXTs For ocomparison of the reduction potentials of chlorophyll (Cp)
obtained from nettle by ohromatographic separation, of the bacterio-
ochlorophyll (Bep) of Rhobopseudomonas palusiris and of the bacterioviridine
(Bv) of Ohlorobium lamicula, mixtures of the pigments were exposed to the
- -light of tho absorption maximum of Cp and the absorption maxirnum of the
bacterial pilgment., The bacterial pigments were prepared by Ye. V.
Pakshirna, a collaborator in the authors'® iastoeratory. The followin
mixtures were examined:s chlorophyll a + b and bacteriochlorophyll ?I);

chlorophyll a and bacteriochlorophyll (IIj; chlorophyll b and
bactericchlorophyll (III); bacteriochlorophyll and bacterioviridine (IV);
chlorophyll a and bacterioviridine (V). The examination was carried out
in vacuum tubes by means of a Beckmann-DU spectrophotometer or an

Card 1/ L/'
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Comparison of réd@dtio&,potent;als of ... _ B101/B110

(P-4 (9F-4). spectrophotometer. The band absorbed by Bcp was obtained by
means ¢f ‘a light-filter combination (5mm) from C3C-11 (SZS-11)+k(C-19 (KS-19)
which did not permit penetration of (700 mp light. The band absorbed by L
Cp waa exponed by meana of a filter combination from (3(-~3 (SZ5-3)+X(-4
~(2h8~-4) whinh allored penatration of the {10-590 mu bgnd, maxinum .
~480-470 mu. Experiments with mixture I (&pprox. 10~ mole/liter) .

dissolved in methanol with approx. 10™" gole/liter of phenyl hydrazine as
a reducing ugent showed the following: Cn exposure to light (770@#)
absorbed by Bep the intensity of the abscrpiion maximum continually
decreased, vhile the intensity of the Cp (66o'm%d absorption band remained
unchanged. Exposure to blue light (430 ms} resulted in quick reduction
. of 1ight absorption by Bep, while the absorption maximum of Cp at 660 mu

‘remained -almost unchanged. - During a control test with Bcp and the reducing
agent sclely, the intensity of the 770 my band did not change on exposure
to biue lighkt. The seme result wes obtained for I dissolved in pyridine,
agcorbic acid being used as reducing agent, as well as for mixtures II
end III. Sensitized reduction of Bep ocoourred in each case. The reduction
potential of Cp is, therefore, higher than that of Bep. Under the same
conditions pheophytin a and b and protc:blerophyll were also effective.
Card 2ff, S
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i Ho sensitized reductjon of Bep occurred in mixture IV after exposure to '
i blue light. The rediction potential of the primary reduced form of Bv '
_(Chlorobium-cklorophyll) is, therefore, smalisr than that of the
corresponding form of Cp. A different process was chosen for mixture V
bacause both pigments have equal absorpticn spectra and, consequently,
separation of light by means of light filters was not possible. 1) The s
reduction of Cp and Bv was separately examined (dissolved in pyridine, S
ascorbic acid as a reducing agent). This resulied in a slower reduction T
of Bv (Fig. 2). 2) The concentration of Cp was a) doubled; b) the same R
: amount of Bv wns added. As shown by curves 3 and 4, the addition of Bv
o inhibited the reduction of Cp. Curve 4 may he interpreted as an
- esceleration of the reduction of Bv due to the presence of Bv, Therefore,
in all the experiments Cp formed active reduced compounds having higher
reduction poterntials than the corresponding forms of bacteriopigments.
Vegetable and bacterial pigments cdn therefore be distinguished already.
in the molecular state and not only in the living organism. This
contradicts the agsumption of the same primary photochemical phase /x/
(photolysis of HQO)Ain bacteria and plants. There are 2 figures and 12

- referencess 9 Soviet and 3 non-Soviet. Ihelﬁworrefg:engesrto English-

“Card 3/5'(4' S
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langiza.ge pubiigatione. read as follows: A. A. Krasne%rskiyg Ann. Rev., Plant
Physiol., 11, 363 (1960)s C. Van Niel, Photosynthesis in Plants, 1949,

: p. 437, - o - . :ET
. ’,ASS_OGIATION: . Inatitut biokhimii = im. A. N. Bakha Ake.demii nauk SSSR /\/ =y
. ’ (Inetitute of Biochemistry imeni A. N. Bakh of the Academy
; - of Sciences USSR) o . .

 PRESENTED:  June 24, 1961, by A. N, Terenin, Academician - o

SUBMITTED:  June 12, 1961

Fig. 2. Course of photoreduction in pyridine containing approx. ' »

. 2.1Qf2 mole/liter of ascorbic acid. Legend: (1) Bacterio-
8 . ~viridine (initial x670::o.5);-(2) chlorophyggégé(x670r~o°5);

X —~ ::-‘_’% [ . E
(3) chlorophyll 8 (K670 1«0); (4) mi.xt%g Qxffbacterioviridine -

rr‘Card 4/5[{ |
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EVETIQEIEY, V. 3.

. wgn the Mashanii of Photosensitisation of Oxidation-Redustion .
Resctions by Chloropiyll end Related Compounds in Heterogeneous Canditions.

report presented at tie Intl. Colloquium on Photosynthesis, Gif-Sur-Trette,
Frence, 23-27 Juiy 19€2.

Ingt. of Bicehémistry im, A. Ii. Bekn, Acad. Scf. USSR
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ﬂ'b" sens‘t{p.zznp activity of c‘zlo*'oph ll in coa,.e*'vatas. fBiéfizika_?
, no.lxzz,-/.,l 62, - , (MIRA 15:5)

1. Instihut biokhimii imeni AN, Bakha AY SSSR, Moskva.
: (cmopnpm,x) (COAC’ERVATS)
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YBVSTIGHEYEV, v. B;, SlWhINA, I G.; GA‘J‘RIIOV&, 'J.A.

(_WW
Photoelectrochemical properties of chlorophyll and phthalocyanine
~films on polerized electrodes, - Biofizika 7 no.3: 298—305 '62,

(MIRA 15 8)

1. Instiut biokhimii imeni A.N.Bakha AN SSSR, Moskva,
(CHLOROPHYLL) (PH; mwcnumm) (ELECTROCHEMISTRY )
: o (PHOTOCHEMISTRY)
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JEVSTIGNEYEV, V.B.y SAVKINA, I.G.

Mechanism of the photosensibilizing action of chlorophyll and
phthalocyanine under heterogeneoua conditions, Biofizika 8
. (MIRA 17:10)

no.2:181-190 f63, ‘
1. Institut blokhizii im. A.N. Bakha AN SSSR, Moskva.
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_JEVSTIGNEYEV, V,B. .

' ' . Meshuniom of the phofx;mnﬁitizim’ affact at chlorophyll in
vitro. Blofizika 8 no.6:bb4-676 163, (HIRA 17:7)

1, Institut biokhimii imeni AN, Bakha, AN SSSR, Moskva,
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2 Institut blokhimii imeni A, ¥ Bakha Akadems 1 ]
{Biochemistry Instituvie, Asalamy ¢ Srlar -na SSS;“‘ o ol sssR

<

KOHISSAROV, G. G., GAVRILOVA V.A., NSKHASO\’ L I.,
IEVSﬁGN“IEV V. B.w_,,.; o

Photosensitizing ac-tivity of chlorophyll a&sorbed on cepron as related
to the surface concentretion, Dokl, AN SSSR 150 no,1:174-175 My
'63. . (MIRA 16:6)

1. Hoskov:skiy gosudarstvawy universitet i.m. H.V Lamonosova i
Institut biokhimii im, A N.Bakha AN SSSR Predatavleno akademikom

AN, 'l‘oreninym
(Chlorc»phyll) ( N;rlon) (Photosynthesia)

.
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- ' IEVSTIGNE!EV V. B., GAVRILGVA V A., SAVKINA, I G.

Dokl.
Machanism of the photosensztiaiug ‘effact cf chlo*onhyll.
AN SSSR 151. no,1:227-230 J1 - 63, _ (MIRA 1619)
>1. Institut biokhimii im, A, H Bakha AN SSSR, Predstavleno
‘akademikom A.N, Terenjnyzr ,

(Chlorophyll--Spectra) e
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: pigment, chlorophyll, chloraphyll 8, chlorophyll ¢y chlorophyl}

absorption 8pectra, chlorophyll& lumlug’sce

g chlorophyll'. algao ‘plgment
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4 to obtafin and chromatogrnphtcauy purify’

A method for obtaining thig Conpound tp
algae was devalopad at the tInstituce of
the Laboratory Blophysies and Isotopes.AN
differences ‘batwaan the pigment obtainaed
obtained frop frash 'Plants, 1 dried bro

seira) ware uged, alt the plgmenzs presen

tracted with .acatone ‘Coataluing A aqu'eqqa_l a
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absorption and lumlneacencg 8pectra of the plgmene and {tg pheophytln,i
" were ‘obtafinaed, The pigment 18 capabla of &8gociation Wwhich {3 fpe o
portant {n connaection with its ccate in liva algae, .-fha olgn‘lftcance' |
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AUTHORS:  Yovstigneyev, Y,B.; Gavrilove, V.A. A

}TITZE:~wc;;;érisoﬁiof{okidiiing}ﬁbﬁéﬁtiala;of‘chlotgpby;ljanq;,”_ﬂm_jjv;- .

©© bacterial pigments under:light .- .~ .. SRR R
| SOURCE: AN-SSSR. Doklady*, v. 154, no. 3, 1964, T14=T17
i TOPIC TAGS: oxidation potential, chlorophyll, bacterial pigment, g :

chlorophyll .a chiorophyll b, photooxidatien, phoforeduction, :
photosynthesis, primary photooxidation product, photosynthetic
‘intermediate product, photosynthetic kinetics, chlorophyll
spectrum, bacterial pigment spectrum : ‘

ABSTRACT: In continuation of earlier work on the evolution of
photosynthetic function, the abilify of one intermediate oxidative |

measured spectrophotometrically, using methanol or pyridine solu-
tions containing chlorophyll a and/or b and bacteriochlorophyll, or

L
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" bacterioviridin, or only a mixture .of the twe latter. . Concentra- -
. tion of the pigments was 0.4-0.5 x 10-5 mole/liter, and that of
i oxygen 1.5 x 1072. The chlorophylls were obtained from Urtica, the
.\ bacteriochlorophyll from Rhodepseudomonas palustris, the viridin
i from chlorobium thiosulfatofilum and chl.ethilicum. Results
showed that the potential of the primary unstable oxidation prod-
! uct of a and b chlorophyils was higher than the oxidizing poten-
tial of the corresponding bacterial pigment compound. Earlier data
on the higher rate of destructive photoxidation of bacterial pig- .
‘ments compared to chlorophylls do nut contradict the authors' find- : ' =
ings, indicating rather the high instability of the primary oxida- e
tion products of the bacterial pigments and their tendency to VAREES
! change into stable oxides, particularly peroxides. The possible
' evolution of chlorophyll, with its greater range of photogsensiti-
zing properties, from lts intermediate oxidation products is dis-
.- cussed, as well as its double role as primary oxidizer or reducer,
according . to conditions, The.results presented support this
. assumption. Orig. art, has: 3 figures. = - - . o

. Cord
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' Photoredacticn of chloroplyll 4, basterfovirigin, tacterto~ R
chlorophyll and protochlorophyll in nempelar solvents,
Dokl, AN S3SR-154 no.4s946-949 F 164, “(MIRA 17:3)

1, Institut .,biokhimii im, A.R.. Bakha AN SSSR. Predatavleno
akademikom A.N. Tereninym,
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Kobozev, K. I.; Yevstigneyevy Vo B

TITLES Phptoaenaitizing eapacity of addo;bed carotene
SOURCE1 AN 88SR, Doklady®, v, 155, no. 5, 1964, 1194-1197

TO?IchAcst photoaynthéoie;‘phatoéhemical témétton. redox gystanm,
8 carotenec, photoseneicizing capaclty, adsorbed 8 carotene

ABSTRACT: The photosensitizing capacity of B=-carotene adsorbed on -
alumina gel or polyaerylonitrile has been studied to verify an
assumption that besides chlorophyll, carotene in vivo mipht act as
a sensitizing agent of some {intermediacte photochenmical reaction
occurring in the process of photosynthesis. The gssumption was
! made on the basis of the gtructural similarity of the carotene
molecule to sensitizers in photography (cyanin dyes) and to the
photosensitive material of the eye (visual purple). In preliminary
! expariments, it was showa that B-carotene adsorbed on magnesia pro=
 moted decoloration of thyonine in the presence of ascorbic acid

. upon f{llumination wich blue light., In gquantitative experiments, the
- *:Cardllz . L . ,V o ‘V . . - qi

ey A o A A - o} St ®
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i decoloration of a meathyl red solution contafning ascorbic acid upon |
! illumination with blue light and {in the presence of synthetic :
' B-carotene adsorbed on alumina gel or polyacrylonitrifle. Plots of '
the absorption of light versus time show the photosensitizing capa=~ |
city of the adsorbed B-carotene, The latter in a soluticn did not
show this capacity., The mechaniem of ‘photoasensitization of the
. photochemical reduction by adsorbed B-carotene is lfnked to its
. {. behavior {n the form of a -complex with albumen fon-physfological
. processed., .Orig. art. hast 2 figures, - - . - ' .. : {
- ASSOCIATION: - Insﬂ:u:_btakhtmu im. A, N, Bakha, AN SSSR (Institute
of Biochemigtry, .'ARY.SSBR) h R o - ) E
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SUB CODE: CH - - NO REF SOV: 012 ~ OTHER: 010

Yoo

[T A A o T

[.
N
R S

P

i

!

P
v

. lcard 2/2

e Cp e i :
APPROVED FOR RELEASE: 09/17/2001 CIA-RDP86-00513R001963020004-6"



"APPROVED FOR RELEASE: 09/17/2001 CIA-RDP86-00513R001963020004-6

ZHOZ BRI BRI 1;' S AR W PR B her it

R R T & R I e D T A i e

HEL'HIROV, 3‘33 {Mal'nikes, S.5.]; TEVSTIGHEYEY, V.B. {Eustsshneeu,
1.8, , —_ T
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Stedy of primary photoshemical relationshins tetveon shiaropnyll
plgmeats and elocteon scoeplors and donn=e with the halp of
impulse spectroscopy. Biofizike 10 no,6:1098-1100 Vo3,

: , i FRVRL 1981)
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Submitted July 27, 1955,
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TITLE: Study of the change in elactrical condﬁctivity.&uring.photochamical reactions
in safranine T Solutions : ' . o
i SOURCE: Teoretichedkaya 1 eksperimental’naya khimiya, v. 2, no. 5, 1966, 641-648

TOPIC TAGS: safranine T, photochemist any{ Compavad o deazve deriuative
dye L'\r\t’m&d\,?\)ﬁ‘é(n&’ P ‘ry‘pi ‘!( npe 1Y '

% TRACT: The effect of decraase in éluotric;.l conductivity during $11umination at |
i 120 to -30°C Hgs sfgdégd-in the presence of phenylhydrazine in a pyridine solutien of

: Safranine (10-%-1g and also certain dyes similar in structure to the latter

methylene blue and Nile belonging to the thiazinae and oXazine class), It is nostu- .
lated that the conductivity decrans & he mobiJ).ity of the . |

ation and
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Sme properties ot averaged ﬁmctions. Dokl. AH SSSR 148 no. 6:
1249-1252 F 163, ‘ (MIRA 16:3)

1, Predatavleno akademikom I.M 'unugradovym . o
(Functions, Continuous)
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INVENTOR: Arst, G. A.j Yevatigneyev,_V.N., Kneyfits, V. Z.
ORG: None '

TITLE: A two-component dynemometer. Class 42, No. 1834kl [announced by the State
Design and Planning Scientific Research Institute of Merine Transportation (Gosu-
darstvennyy proyektno-konstruktorskiy i nauchno-issledovatel'skiy institut morskogo

transporta) ]

SOURCE: Izobreteniya, promyshlennyye obrazisy, tovarnyye zneki, no. 13, 1966, 93
TOPIC TAGS: torque measuring instruxﬁent, elastic deformation

ABSTRACT: This Author's Certificate introduces a two-component dynamometer contain-
ing a force sensing unit, support and elastic spring element equipped with deforma-
tion gauges. Design is simplified and temperature gtability is improved by fastening ¥
the elastic element rigidly to the support at three equidistent points with connec- o

tion to the force sensing unit at three other points separsted from the first three
by & given angle. The deformation gauges of the ealstic element are mounted in the
two adjacent arches formed by the fastening pointa. '

| Card__1/2 7 o ' UDC:  531.781.002.56
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- l—elastic element; 2--
support; 3--force sensing
unit; 4--deformation ge.uges.
5-fastening point
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! Vasilly Pavlovich; SIDGRENKOV, A.H., otvetstvenwy red.; .

JBVSTIGNBYEY, Vasilly Pavlovic
' RREEROVSFH RS Y88} 154, R.K., tekhn.red.

[Pmparation.and ptratghtening of thin sheef-metal structures ia

: sniphuilding] Opyt izgotovieniia i pravki tonkolistovykh konatruktsit
R ’ v sudostreonit. lLeoningrad, Gon. soluznoe izd-vo gudoatroit. prooyshl.,
B 1957. 30 p, : (MIRA 11:3)
o (Shest-metal work) (Shipbuilding) -
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ATHR:  SOKOLOVSKI,A.F., JEVSTIGIZEIEV,V.P. PA - 2636

TITLE: The Study of the Working Efficiency 4n Political Bconomy.in the U33R,

(Izuchex):ie proizvedityelnosti truda v narcdnom khozyesyatvye SS3R. i

e Ruasien
d PERIODICAL: z‘eatnik A?adendi Naulk S9SR, 1957, Vol 27, Nr 3, pp 134-13k :
U.s‘s‘R‘ "\

Receiveds 6 / 1957 Reviewed: 7/ 1957 o

ABSTRACT: At the Conference (December 1956) protlems of gtatistical metho-
dology were diascussed. A precise asgessment of working efficiency
is ona of the fundamental tasks of calculation and statistics in
the political economy of the USSR. Vericus suggestions were made
in the courge of lectures, For example, in meny branches the level
of working effioiency could be calculeted on the basis of natural
exponenta. For the time being 4t would, however, elreedy be
necessary to establish this level for political ecomomy as a whole.
Also the importance of the drafting of e united methodology of the
comparigon of the level of working efficiency in the USSR. and in
capitalistio countrics wus underlined. :

Tt was-further-stated that working efficiency is in ¢clcao
comneotion with costs and can thus be celoulated on the basgis of

cost reduction., Purther, the necesaitly was underlined of quickly
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The Study of the Working Efficiency in Political Econcmy in the USSR. i
T working out a syatem of justifiasble and compstitive prices. On various

o/ lectures concerning this subject & short report is given and it is

* stated at the end that experts in economy were begimning to take
interest in these problema of statistics and were in the act of LA
B working out a method. L
[ N

ASSOCIATION: Not given
. PRESENTED BX:
SUBMITTED: '
AVAILABLE: Library of Congress
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i AUTHOR: Konondv, B.Al; Antonov, V.il., Yevattgncyav, V.V. N .

i TITLE: Investigation of the enorgy spectrum of the electron beam from a 7.5 He'f
' yetatron. (constructed at the Temsk Polytechnic Institute) /[Report, Thirteenth An-
' nual Conforenco on Nuclear Spectroscopy held in Kiev 26 Jan to 2 Feb 18637

- SOURCE: AN 8SSR. Izvestiya. Seriya fizicheskayz, v.28, no.2, 1964, 400-403

“TOPIC TAGS: betatron electron spectrum, betatron outlmt ‘Tomsk Polytechnic Iastis

tute ‘betatron

! ABSTRACT: The spectrum of the electmns emitted by the 7. 5 MeV hetatron congfruct—~
‘ed at the Tomsk Polytechnic Institute was investigated. A brief description of the |
* betatron which has an B-shaped magnet is given. The experimental arrangement is dh-
. gramed in Fig.l of the Enclosure. The electron distribution was analyzed by means
" of a sector type P-spectrometer, developed at the Institute; the electrons were de~ —
. tected by means of two AS-2 typa gas discharge counters, connacted into a coinci- 2
' dence circuit. The electron spectra obtained at different output energies are shown
in Figs.2 and 3 of tho Enclosure. Other figures in the text give the variatfon of
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“ ¢ions the half-width of the electron erergy spectrum does not exceed 1%. With de-
- viation from the optimum conditions the half-width of the energy distribution in

''the half-width of the spectrum as a function of the electron energy, the voltage on
" the deflector, and the thickness of an aluminum gbsorber in the beam., The test re-
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sults are described briefly. The tests show that under the optimum operating condi-

the extracted beam may increase to 5%. It is noted that these characterigtics are

" adequate for medical purposes and radiation chemistry, but that for physical expez.'i.-‘l
. ment reguiring a high degree of accuracy a betatron of this type must be equiped )
with an appropriate stabilizing system. Orig.art.has: 6 figures. :
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g . . ENCLOSUREOL

" Fig.l. Diagram of the exporiment: 1 ~ vacuum ‘chamber of the
betatron, 2 - deflector, 3 - quadrupole lenses, 4 -~ electron
_duct, § = 1lonization chamber, 6 - entrance aperture of tie
spectrometer, 7 - spectrometer vacuum chamber, 8 = axit aper-=
ture of the spactrometer, 9 =~ lead shfelding, 10 - gas countors.
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AUTHOR- Antonov, V. M. Kononov, B. A., Yevstigneyev, V. V. ‘ '¥3

88 | TITLE: Double focusing magnetic Beta spectrometeﬂfor the a.na:;,ysis of ‘the energy
. distribution of electrons with energies up to 35 MeV

SOURCE: Refe zh.. Fizika, Abs, 5Ah25

* | REF. SOURCE: Izv. Tomskogo politekhn, in—ta. v. 138, 1965, 220-227

TGPIC TAGS: ‘beta spectroscopy, spectrometer, electron energy, electron loss,
' bremsstrahlung, beteatron

- ABSTRACT: . A double-focusing mugnetic 8 spectrometer of the sector type is described,
‘having flat and parallel pole pleces and developed for use principally in experiments
aimed at the study of the energy lost by electrons in matter. Compared with the
sector spectrometer developed earlier, the present spectrometer has double focusing,
a larger energy range, and better operating characteristics. In addition to working |

“with the electron beam of a betatron, it is planned to use the spectrometer in exper-|. -
iments where it ia necessary to investigate the energy spectrum of bremsstrahlung. In
addition, it can be successfully used for an enalysis of 8 aund y spectra of radio-

= | active isotopes. The construction of the spectrometer permits exact tuning possible’

.| and makes poseible a variety of phyeical 1nvestigetion.- L. 8.. [Trenslation of
Abstract] oo S

8UB CODE: 20
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